INTRODUCTION
An influenza epidemic occurs almost every winter in Japan, generally peaking in January or February. Therefore, it is important to identify trends in geographical spread and temporal changes of influenza epidemics to establish preventive measures. In Japan, a novel influenza A (H1N1) epidemic occurred that corresponded to the 14-month global pandemic from June 2009 to August 2010 according to official figures (1) . To prepare preventive methods applicable to future epidemics of novel influenza in Japan, it is important to describe the epidemiological characteristics of previous epidemics.
At the national level, a method to identify local epidemics from sentinel surveillance data was adopted by the National Epidemiological Surveillance of Infectious Diseases (NESID) of Japan (2-7). Since 1999, this component of NESID has been used for the early detection of influenza epidemics to alert public health centers. Therefore, this study aimed to describe the geographical spread and temporal changes of the 2009 influenza A (H1N1) epidemic reported by public health centers in Japan using the NESID system.
MATERIALS AND METHODS
Influenza surveillance in Japan: NESID in Japan has been described in detail previously (8) . Briefly, the purpose of this system is to track influenza outbreaks for sentinel surveillance. The NESID sentinel surveillance system was started in 1987 and revised in 1999. According to the NESID guidelines, local governments (prefectures) select sentinel clinics and hospitals to monitor influenza outbreaks. The numbers of sentinel facilities among the areas served by public health centers are approximately proportionate to the respective populations. Approximately 3,000 pediatric facilities and 2,000 internal medicine facilities throughout Japan are designated sentinel facilities for influenza surveillance. The sentinel facilities report the number of cases of influenza per week to regional public health centers, which report to local governments (prefectures) and the Ministry of Health, Labour and Welfare of Japan through an online computer network.
Surveillance data and method to identify epidemics: The surveillance data used in this study was retrieved from NESID for the period of 1999-2010 (from week 13 of 1999 to week 27 of 2010). The weekly numbers of influenza cases per sentinel facility reported from each area serviced by a public health center were used as indices for analysis. The number of areas serviced by individual public health centers in the analysis was 568 from 1999 to 2003 and 545-565 from 2004 to 2010.
We employed a method that our group previously proposed to determine the occurrence of an epidemic within a public health center area (2, 3, 5) . We assumed 1) : For the years without the 53rd week, the value for the 53rd week were interpolated by the 52nd and the 1st week of the following year.
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2009 Influenza A (H1N1) Epidemic in Japan that an epidemic occurring within an individual public health center area began in the week when the number of cases per sentinel facility in the area exceeded 30, and that it ended when the number was lower than 10. These values were determined according to the distribution of the number of cases per week per sentinel facility using the surveillance data.
Method of analysis:
We compared the characteristics of the 2009 influenza A (H1N1) epidemic to those of previous seasons from 1999 to 2010 on a weekly basis among the monitored public health center areas based on the criteria of the above-mentioned method to identify epidemics. To evaluate the frequency of epidemics, the proportion of public health center areas reporting an epidemic was calculated, and to describe temporal changes in the occurrence of epidemics, we calculated the proportion of areas with an epidemic per week. We used specific indices of temporal change in epidemics with a clear seasonal pattern, including height and week of the peak, first week, last week, and duration of elevation in the weekly proportion of areas reporting an epidemic (this elevation in the proportion of areas reporting an epidemic was defined as exceeding 5z). We employed the height of the peak in the proportion of areas reporting an epidemic as an index of the geographical spread of the epidemic nationwide, the week of its peak as an index of the time or season of the epidemic, and the duration of the elevation over the 5z level of the proportion of areas with an epidemic as an index of temporal accumulation of the epidemic.
RESULTS
The proportions of public health center areas in Japan reporting influenza epidemics per week in 1999-2010 are shown in Figure 1 The number of public health center areas reporting influenza epidemic during an epidemic and the indices of temporal change of the 2009 influenza A (H1N1) and previous seasonal influenza epidemics are shown in Table 1 . During the 2009 epidemic, 14.8z of public health center areas (i.e., 4,343 area weeks) reported influenza epidemic during the epidemic, which was the highest proportion since 1999. In 2009, the highest proportion of areas experiencing an influenza A (H1N1) epidemic was 78.5z, which indicated the peak week during the epidemic. This was the second highest peak, with the highest being 90.1z during the 2004/2005 season. The peak week in 2009 was week 49, almost 10 weeks earlier than that of previous seasonal influenza epidemics. The first week was week 41; thus, the duration from the first week to the peak week was 9 weeks, which was longer than that in previous seasonal influenza epidemics (1-7 weeks). The last week of the epidemic was week 4 in 2010, resulting in a duration of 8 weeks 2) Proportion of public health center area with an epidemic 3) Height of peak (z) 4) Week of peak 4) First week 5) Last week 5) Duration from first to peak week (in weeks)
Duration from peak to last week (in weeks) Duration (in weeks) 5) 2) : Total number of public health center area-weeks with an epidemic in a season.
3) : Proportion of public health center areas with an epidemic to total public health center area-weeks in a season. Total public health center area-weeks observed, i.e., the number of public health center areas times weeks in each year from 1999 to 2010, ranged from approximately 28,000 to 29,500. The figures in the table indicate the proportion (z). 4) : The peak in proportion of public health center areas with an epidemic in a given season. 5) : The first week, last week, and duration for which the proportion of public health center areas with epidemic exceeded 5z. 
DISCUSSION
We found that the 2009 influenza A (H1N1) epidemic had several distinguishing features compared with those of previous seasonal influenza epidemics. The 2009 epidemic began in autumn and peaked during week 49, almost 10 weeks earlier than that of previous seasonal influenza epidemics. The total number of areas reporting an epidemic in one season was the highest for the 2009 epidemic, where the second highest proportion of areas with an epidemic occurred during the peak week (78.5z). The duration from the first to the peak week of the 2009 epidemic was 9 weeks, which was longer than that of previous epidemics and resulted in a longer overall duration of the epidemic (17 weeks) than that for previous epidemics. Moreover, the longer duration of the epidemic in each health center area led to a longer duration nationwide. The peak week of the epidemic in each prefecture in 2009 varied to a greater degree than that in previous seasonal epidemics, another reason for prolonged duration of the nationwide epidemic.
The 2009 influenza A (H1N1) epidemic occurred earlier than previous seasonal influenza epidemics, consistent with the 1957 Asian influenza epidemic, which also began during the autumn in Japan and the number of cases peaked earlier than in previous epidemics (9), which was most likely because of the high susceptibility of the population to a novel virus. The level of susceptibility of the population is considered to have a more important role than other factors, such as absolute humidity, which is associated with the seasonality of influenza epidemics in temperate climates (10) .
The duration from the first week to the peak week of the 2009 epidemic was longer than for previous epidem- Hokkaido  30  0  0  0  0  0  0  0  0  0  0  0  4 13 26 28 28 28 28 23 11 10 11  9  0  0  0  0  0  12  Aomori  6  0  0  0  0  0  0  0  0  0  0  0  0  0  3  6  6  6  6  6  4  2  1  0  0  0  0  0  0  9  Iwate  10 ics. Although the reason for this increase was not clear, several possible reasons exist, such as (i) high humidity during the summer/autumn in temperate regions slows transmission (11); (ii) for a novel virus, the time for the epidemic to spread is longer than for an existing virus (11); (iii) a formal awareness campaign run by the national and local governments directed at the public, which included recommendations of hand washing and gargling, helped to prevent the spread of the virus; (iv) closure of schools or cancelation of classes in the early phase of a local epidemic to prevent spread of the epidemic; and (v) early treatment at clinics with effective drugs. The 2009 influenza A (H1N1) epidemic occurred earlier in large metropolitan areas than in other areas, consistent with the 1957 Asian influenza epidemic (9) . This could be attributed to the earlier contact with the virus due to high migration, traffic flow, and higher population density in these areas, which facilitated the spread of infection from person to person.
The epidemic in Okinawa Prefecture preceded those in other metropolitan areas in Japan by several weeks likely because this prefecture is located in a subtropical region. Thus, the epidemic pattern of influenza in 373 2009 Influenza A (H1N1) Epidemic in Japan Okinawa Prefecture may be different from that on mainland Japan, which is a temperate region.
We . Therefore, differences between epidemic characteristics may be caused by the differences of virus types and/or subtypes. However, it is important to note the observed differences among various epidemics. For example, the duration of the 2009 influenza A (H1N1), which was caused by a single virus type, was longer than duration of epidemics caused by multiple types or subtypes.
The limitation of this study lies in the criteria employed for determination of an epidemic in the public health center areas. The method used in this study was adopted by NESID in 1999 as an alert system for the early detection of epidemics in Japan. The reported frequency of epidemics is dependent on the method used to define them and is affected by the critical values in the method used. These issues with the present method have been discussed in detail previously (2, 3, (5) (6) (7) .
To the best of our knowledge, this study is the first to report the frequency and temporal changes in cases during the 2009 influenza A (H1N1) epidemic among public health center areas using the method adopted by NESID to identify epidemics in Japan. The results of this study should help to elucidate the epidemiology of the 2009 influenza A (H1N1) pandemic and provide useful information to prevent future pandemics.
